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© Transit schedule generating method and system. 



© This invention relates to a method of and a system for 
generating ana correcting or regulating a transit schedule of a 
transportation medium, such as a train ana an airplane. 
Schedule taoles for transportation media in which tne numeri- 
cal values for various items, sucn as departure and arrival 
time, place of departure, transportation media and trainmen to 
be ailoaed ana connection transportation media are cor- 
resoonomgly shown, general or individual diagrams of plans 
of using transportation media and departure and arrival time, 
wmcn are ecited from a point of view different from the point 
of view from which tne scneaule tables are generated, and 
diagrams or working plans of all or individual operations to be 
earned out oy trainmen and other workers are ail stored in a 
memory, and these diagrams ot plans and tables are dis- 
played in aroitrary sizes and snapes in arbitrary posiuons at 
arourary time in a display unit, such as a multiwinoow. 
Whenever variations occur in me scnedules and actual transit 
condition, !he influence thereof upon the scnedules is 
cneckeo. If there are any problems, they are eliminated 



CM 



automatically in a predetermined range of the diagrams, or 



<< 
picture for describing and giving guidance to the elimination of 
js^ tnese problems are displayed at dnce. This invention is 
O cnaracienzed in that it includes a first actor managing a 
{NJ transit scneduie of an object to the transported, ana a second 
actor for managing a transit schedule of a transportation 
^0 medium for transporting mis object eacn actor having active 
^ knowledge and passive knowledge, the information held oy 
one ac:or being exchanged wun that hetd by tne other to 
q prepare scneouie oata managed by itself, on the oasis of the 
exchanged data. 
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TRANSIT SCHEDULE GENERATING METHOD AND SYSTEM 



Background of ine Invention: 



Field of tne Invention: 

This invention relates to a transit schedule generating 
me mod and sysiem, and more particularly to a human 
interlace sysiem for generating and cnangmg railway - 
schedules and flight scnedules, or automating or semi- 
automating the execution or the supporting of the regulation 
of such schedules. 

Descnption of the Prior Art: 

As the computers have been developed, the generation 
and regulation of railway schedules have been computer- 
ized. However, since «s a limit to tne performance of the 
haroware and software of a computer, it is still necessary 
ior man to share the functions of a computer and check ine 
results of computer- processed work- In spue of this lact. a 
metnod has not sufficiently been studied, which is helpful in 
understanding the content or a computer -processing opera- 
tion, sufficiently indicating the information, which is required 
for the generation and correction of a railway schedule, on 
a display, manually cnecking the results of computer -pro- 
cessed work and adding and incorporating the operator's 
judgement in the results of computer -processed worx. A 
conventional transit schedule generating sysiem is merely 
provided with a schedule- setting display and a schedule 
diagram -indicating display. A schedule ts set by the former 
display and confirmed oy the latter display, and this system 
has no greater aoility. In the generation and regulation of a 
railway schedule, not only a schedule diagram but also a 
diagram of aJlocation of vehicles and trainmen and a dia- 
gram of the condition or use of station facilities and two 
types of sucn diagrams at that, i.e. general diagrams includ- 
ing general information and oivisional diagrams including 
particular information. Making schedule diagrams by train 
and station is also important It is necessary lhat these - 
scneduie diagrams be displayed as necessary m required 
sizes and shape in positions in wmcn they can be seen 
easily. 

It is unsuitable to use such a conventional transit • 
scneduie generating system for the purpose of accurately 
generating and changing a railway schedule while watching 
the schedule as a whole, by displaying the information on 
such a schedule with respect to the aoove-mentioned var- 
ious subjects at once lor the convenience of companng ana 
cnecking eacn divisional information and grasping the gen- 
eral information, or by transferring a part or an element of 
the information by an easily -operaole mouth while watching 
the schedule diagram, or by changing the shape of an 
element of the information while watching the schedule 
oiagram. In a recent-developed transit schedule generating 
system, which also uses two displays, a schedule setting 
picture and a picture of schedules for all trains can be 
displayed. However, the generation and correction of a - 
schedule diagram are done on the schedule setting picture, 
and the functions of changing a scheoule by efficiently 
manipulating the elements or the scheoule diagram are not 
provided. The pointing oevice used in this system consists 
or a tignt pen of a low hanaling efficiency, and a mouth is 
not employed. In a sysiem using both a key board and a 
lignt pen, inputting accurate numerical values is oirficulL 



(Reference literature: "DIAPS Schedule Diagram Gen- 
erating System of the National Railways Corporation" (13th 
Collection of Drafts of Theses on the Railway Cyoerneucs, 
1981, page 151) 

5 

Summary of the Invention: 

As objec; of the present invention is to provide a transit 
schedule generating method and sysiem, which are free 

W from the aoove- mentioned prooiems »n a conventional sys- 
tem of this kind, and which are required to earn/ out the 
generation of transit schedules and the changing of transit - 
schedules wnen an accident or a delay occurs, i.e. the 
regulation of operation of trains, with a high efficiency and a 

;5 high reliaoility. 

To achieve this object, the present invention provioes a 
transit scheoule generating sysiem provided with an in- 
formation processing means and an input and output 
means, charactenzed in mat the system includes a first 

20 acior for managing the transit scneduie for an object to be 
transferred, and a second actor for managing tne transit - 
schedule for a transportation medium for transporting the 
object, each actor having active knowledge and passive 
knowledge, this system having a step of exchanging the 

25 information held by one actor with that held by the other oy 
message passing, and a step for preparing schedule data to 
be managed by itself on the basis of the exchanged in- 
formation. 

30 Brief Description of the Drawings: 

Fig. 1 is a construction diagram of an emoodiment of a 
sysiem 1 according to the present invention; 

35 

Fig. 2 shows an iniuaJ picture in the system l of Fig. i; 

Fig. 3 shows a picture appearing at the time of setting 
parameters for the automatic generation of a schedule dia- 
40 gram; 

Fig. 4 shows a picture appearing in the midst of the 
automatic generating of a schedule diagram; 

J5 Fig. 5 shows a picture appearing when a conflict occurs in 
the automatic trainman allocation; 

Fig. 6 shows a picture in which a scneoule table, a - 
schedule diagram and vehicle and trainman allocation are 
50 displayed simultaneously, i.e., in rows; 

Figs. 7-10 snow pictures in which sizes, shapes and posi- 
tions are oispiayed in rows as necessary in the same 
manner as in a multiwmoow; 

55 

Fig. 1 1 is a diagram snowing the en route step time at 
various stations; 

Figs. 12 and 13 are block diagrams showing the functions 
50 of the present invention; and 

Figs. 14-16 are flow charts showing the operation of the 
present invention. 
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Descnpuon of the Preferred Emooaiments: 

An embodiment of the present invention will now be 
cescnbe-d witn reference to the arav/mgs. 

Fig. l is a block diagram of an embodiment of a transit 
scneoule generating, regulating ana supporting apparatus as 
a whole according to the present invention. 

Referring to Fig. i . reference numeral 1 denotes a 
computer, 2 a display. 3 a key board, and * an input unit 
called a mouth. 

In order to operate this apparatus, the operational 
procedure is stored in a firmware memory 11 in the com- 
puter 1 or loaded on a main memory 1 2 in the computer 1 
from an auxiliary memory 13 which consists of a disc or a 
magnetic tape, or a pan of the procedure is stored in the 
firmware memory 1 1 with the remaining part thereof loaded 
on the main memory 1 2. The apparatus is then staned as 
the operation of the computer 1 is suitably controlled. A 
computer modified so that it acts in accordance with the 
operation of this sys;em in this manner will hereinafter 
called "system. 1". 

The genera uon and regulation ol schedule diagrams is*, 
a very complicated business requiring correct juogement 
and having a large number of factors, such as not only the 
aeparture and arrival time of trains and the outpacing of 
another train but also trie vehicle and trainman dispatch, 
station facilities and the service given to passengers. In this 
system l, complicated problems are studiea from various 
aspects to solve the same, and the results are expressed in 
various ways, i.e., by using diagrams, tables and sentences, 
on the basts of the information processing psychological 
theory. Namely, the information on the above-mentioned 
various factors of a transit schedule is expressed by using 
diagrams, tables and sentences in various ways on the 
basis of a combination of the concept of object module, 
which will be described later, and the graphical techniques 
included in a multi window, and the resultant information is 
displayed at once as necessary in required shapes and in 
required positions so that the information can be checked 
comparatively and grasped generally with ease. 

The lunctions of the present invention can be attained 
by merging the concept of using actors and demons with 
hign-degree graphical techniques on the basis of a informa- 
tion processing module called an oojecL An ooject consists 
of names of items describing the internal condition thereof, 
ana knowleoge describing a method of changing data, 
which constitute the internal condition of a message from 
another object and sending a message to another object. 
An actor, which is a kind of object, is similar to an actor in 
a motion picture and a drama, and consists of a knowledge 
boay which is capable of making actions in accordance witn 
us preaetermined role. A user (man) is sometimes consid- 
ered as a part of an actor. The actor in the present 
invention is generally different from a program module in a 
conventional system of this kind. The actor is adapted to 
oiscuss problems with another actor and solve the same 
cooperatively therewith by exchanging messages with the 
mentioned actor by an information exchanging means, 
wnich is called message passing, and wnich is similar to a 
man. not through a common data area and data base, such 
as a common area of FORTRAN, a worKing memory in a 
ruie oase ana a olackooara in a cooper auve rule base. The 
important oaia are managea as the internal condition of tne 
actor. Since the content of the data cannot be corrected Dy 
anything out the message passing, the access of oata is 
cneckea necessarily by the knowleage-carrymg ac:or. 
Therefore, this system enaoies the intellectual ana hignly- 
reiiacie (collective) judgement ana information processing 



unlike a conventional system using a data base. Moreover, 
owmg to the message passing, aiscussion can be mace 
both between the actors and between an actor and a man 
on an equivalent basis by the same communication means. 

5 Especially, between a man ano an actor, an actor ana a 
window can have one-to-one conversation tnrough an intu- 
itive interface, such as a muluwmaow and a pointing device 
called mouse. Accordingly, unlike a conventional system, in 
which a computer, especially, a program therefor consists of 

10 a black box, the operation of the system can be grasped as 
variations in tne condition of each actor and the message 
passing between the actors and between a man and an 
actor. Therefore, the performance of the system as a man 
machine can be improved. 

75 Fig. 12 snows the construction of the functional pans 

and the flow of information between the functional pans in 
this system. 

A chief -dispatcher object it 6, which consists of an 
actor corresponding to a commander-in-chief, is adapted to 

20 regulate the problems between dispatcher actors The object 
161 is" adapted to check the possibility of re -trial for auto- 
matic correction and set the trial conamons. The object 16 1 
also has tne functions of an intellectual interlace, m whicn 
the reasoning and processing are done, which are required 

25 for the meta-level braking, in whicn the reasoning for these 
checking and setting operations and a basic control opera- 
tion like a control operation carried out by an operating 
system is done; the displaying of information witn tne prior- 
ity order of the actors and oojects taken into consideration, 

30 and the shifting of an automatic operation to a manual 
operation, and vice versa; and the setting of the content of 
a menu for guiding the user. 

The actors corresponding to commanders in charge 
incluoe objects, such as a passenger command 162, a train 

35 dispatch command 163. a vehicle dispatch command 164. 
a trainman dispatch command 165. and a station command 
165. The vehicle dispatch command 164 and trainman 
dispatch command 165 out of these commanas inherit a 
resource using knowledge, i.e. common knowledge. 

40 The objects or dispatcher actors have active knowl- 

edge including a rule, a script and procedure, and passive 
knowledge processed thereby. Concrete examples of sucn 
knowieage are the service plan and various oiagrams des- 
ignated by reference numerals 1 621-1661. 

45 if these actors are copied, or if a pan of the knowledge 

therein is replaced, for exampie, even a tram commancer 
can easily make actors of different personalities. Accoro- 
mgty. a system having an individuality, especially, a system 
matching the individuality or a user, having excellent man- 

50 machine cnaractensucs and different from a conventional 
system of this kind can be obtained. 

A monitor-regulator demon 167 is adapted to monitor 
tne passive knowledge (this also constitutes objects, and 
the actors and these objects consist of modeled knowledge 

55 structures caileo frames which are acceoted wioeiy in tne 
learned circle of psychology). A demon is also an object or 
an actor (having a low intellectual level), which is adoed to 
each object, such as a diagram and a resource (a demon is 
an object of individuality, the monitoring rules are altered in 

60 accoraance with the object). 

The flow of information among tne lunctions (actors 
and oojects snown in Fig. 12 will now be aescnbed. 

As alreaoy referred to in the previous paragraph, the 
excnangmg of signals between oDjects (including a user 

55 i7i. a man. and actors) is oone by using messages omy - 
(message passing). The various diagrams i6oi-i65i m- 
ciuoing tne service plan 1521 and train aisoatcn scneouie 
•.631 are cr.anced by tne instruction ac;ors (for example. 
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me service plan i52i is cnanged oy the passenger com- 
mand 162: ine tram dispatcn scneduie i63i oy ine train 
cispaich command 163; ine venicie dispatch scneduie 164-2 
by the venicie disoatcn command 164; the trainman dis- 
patch schedule l 652 by me trajnman dispatcn command 
i£5; and me station schedule i65i oy me station manager 
too) by which these schedules are 'managed, or by me 
user i7i who is consioered to be a member of me actors. 
The changing of mesa schedules is monitored by me 
minuor-regulaior demon 167, and me problems are informed 
of me relative dispatcner acior so as to check and eliminate 
mem. The chief dispatcner 161 is adapted to determine the 
number of trials and the conditions therefor so that me 
problems are eliminated by the relative dispatcher actor, 
and send a message to the same dispatcher actor. The 
user 171 can also send an instruction message to each 
actor. 

Eacn actor is aoapted to indicate a problem, if any, on 
me display 2 by putting the wmoow. in which me actor is to 
be displayed, in front of me windows, in which omer actors 
and objects are to be displayed. This corresponds to a 
person who attends a meeting and has a question or an 
opinion goes in Ironi of a blackboard to express his question 
or opinion. In me case where a plurality of actors have 
proolems. me chief dispatcner 161 makes adjustments to 
determine an actor which is to be put in front of the display 
2 and express his question or opinion. This is similar to a 
cnairman s action in a meeting of determining me order of 
the attendants wno are to express their opinions. As auto- 
matic mooe can be set so mat a schedule diagram can be 
generated and. used without the intervention of me user. 
During this time, the problems are automatically iniormed of 
the relative dispatcher actor, and regulations, such as me 
serting of re-triaJ conoitions is done by me collective dis- 
patcner actor 161, me relative actor carrying out an auto- 
matic re-triaJ accordingly. The user 171 can intervene a 
problem- solving operation in ine midst thereof not only in a 
manual mooe but also in an automatic mode to talk with 
each actor and object by message passing. The problems 
are thus solved cooperatively through discussions between 
actors including men. 

Fig. 13 shows a construction diagram of an embodi- 
ment of the present invention which is combined with a 
microcomputer, me price of which is expected to be re- 
ouced greatly, and the computation speed and functions of 
winch are expected to be unproved greatly, in me future. 

Eacn instruction actor, whicn is considered to be an 
active object and an independent intellectual body, is 
formed of a microcomputer, a computer or LSI. and these 
actors are connected together by a local network 185 
consisting of buses or rings. A user interface actor 185, 
wnicn has knowleoge i860 concerning me user, and which 
plays a role of an interlace with respect to the user, and 
various schedule objects are also formed of microcomputers 
and connected to the local network 186. 

The knowleoge and data which are owned and man- 
aged by these actors and objects are connected locally to 
computers corresponding thereto. These are connected to 
me local network 186. ana the access mereof is not con- 
nected unless it has not been checked and permitted by an 
intellectual body, such as an object ana an actor. This 
enables the generation of a transit schedule and me pro- 
cessing of information, such as the regulation of a schedule 
to be earned out intellectually with a high reliability. 

The concrete example will be describee with reference 
to Fig. 13. 



Reference numeral 181 denotes a microcomputer 
adaoted to be operated as a tram instruction actor by using 
me tram -operating rules and knowledge of me tram - 
schedule diagram as a whole all of wmcn are stored m a 

5 local file 1810. and 182 a microcomputer aoapted to be 
operated as a train schedule object on me basis of me 
individual tram scneduie stored in a locaJ file 1820 and 
monitoring knowleoge mere tor. Owing to the monitoring 
knowledge, the accessing of me train schedule can be done 

w limitedly by a tram operation instruction actor and a user 
1852. i.e.. me accessing of me train scneduie can be 
localized. 

The same applies to the omer instruction actors. For 
example, reference numeral 183 denotes a microcomputer 

15 adapted to be operated as a trainman dispatch instruction 
actor by using me trainman dispatch rules, trainman re- 
source and me knowledge of trainman scheaule as a whole, 
all of which are stored in a local file 1630. 

Reference numeral 184 denotes a microcomputer 

20 adapted to be operatea as a trainman schedule object on 
me basis of me individual trainman schedule and me knowl- 
eoge for monitoring me same all of which are stored in a 
local file 1840. Owing to me monitoring knowledge, the 
accessing of tne trainman scheaule can be done limrteoly 

25 by the trainman instruction actor and a user 1852. i.e. the 
accessing of me trainman schedule can be localized. 

Reference numeral 180 denotes a microcomputer, 
whicn has in a local file 1800 me knowledge for automati- 
cally regulating me relation between instruction actors and 

30 me me ta -control knowledge for managing me construction, 
condition of actors and objects and wnat are required 
thereby, and which is adapted to be operated as a collec- 
tive instruction actor by which me regulation of the relation 
berween me instruction actors and me management of me 

35 system as a whole are done by utilizing me knowledge 
mentioned above. 

Finally, reference numeral 185 denotes a microcom- 
puter, which has me knowledge of me user in a local file 
1850, and which is adapted to be operated as an intellec- 

40 tual interlace actor, which provides the user 1852 with 
conversation functions, which are in the form of an actor or 
object, and whicn suit the user, by using a display 1 85 1 . 

The inputting and outputting of data and messages into 
and from tne microcomputers and into files by me user will 

4S now be described. 

Between the microcomputers, which are operated as 
intellectual bodies, such as objects and actors, messages 
are exchanged necessarily by message passing, i.e., only 
me messages mat are checked and permitted by an object 

50 or an actor are exchanged by a message exchanging 
system, an effective communication means. Nameiy. me 
exchanging of information is done by message passing on 
the double line shown in Fig. 13. 

The communication 1801. 18U. 1821. 1831, 1841, 

55 1853 between me corresponding pairs of me computers 
180-185 and their local files 1800, 1810, 1820, 1830. 
1840. 1850 is local communication regarding me reading 
and wnting of local knowledge and local data. 

A thick broken line 1861 shows a flow of a command 

60 message which is used by me user to control each com- 
mand and object, and thereby check and cnange us local 
knowledge. 
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The thin broken lines ie63. 1364. 1865 show the 
flows or messages for reading and cnangmg various - 
schedules. As previously mentioned, tne train schedule and 
trammen scheouie are cnecked so that tney can be acces- 
sed omy by tne train operating instruction actor and train- 
man instruction actor, respectively. However, tne user 1852 
can access any of the schedules 1663. 

A cne-oot chain line 1862 shows a message senc from 
the collective command i 80 for controlling each command. 

A tnick one-dot chain line ie66 shows a message for 
monitoring the accessing ot various types of scnedules (this 
operation corresponds to mat of the monitor -regulator de- 
mon shown in Fig. 1 2) and reporting tne results. 

This embodiment is an intellectual scattered system the 
reliability of whicn is increased greatly by a message pass- 
ing mechanism. This system can be expanded gradually by 
adding microcomputers thereto, and the reliability of the 
system can be further increased by multiplying tne pairs of 
actors and objects and tneir local files. If the pairs of micro 
computers 062, 184), which correspond to various - 
scnedule objects, ano their local files 1820, 1840 are con- 
nected not to the common local network 186 but to the 
computers iSi, 183 airectiy. which correspond to the in- 
struction actors managing the schedules tnereof. the reliaoil- 
icy of the system can also be increased owing to an 
increase »n the efficiency and the localization of elements. 

Fig. 2 forward are pictures showing an example of a • 
scnedule cnange made during tne generating and regulation 
of the schedules of trains. 

Fig. 2 is an initial picture appearing on a screen 5 on a 
display 2 when tne system 1 is started. Referring to Fig. 2. 
reference numeral 51 denotes a menu pane on which 
commanos, wmch can be requested or the system, are 
indicated. 52 an input pane tor indicating the commands 
inputted into the system and the data for monitoring the 
condition or a processing operation of the system, 53 a 
planning pane on which the schedule diagrams of trains are 
taoulated to be used as a tram schedule table correspond- 
ing to the train scnedule object 1642, 54 a window for the 
vehicle dispatch condition, on which the condition of alloca- 
tion of all the vehicles is indicated, and 55 an ail train - 
schedule winoow on which the scnedule of all tne trains are 
inoicated. 

The winoow for the vehicle dispatch condition 54 is a 
window. In this window, a lime scaie graduated in hours 
and showing the train service time of 6:00-24:00 is in- 
dicated in the uppermost portion thereof, and the allocation 
schedule of all venicles on tne second line downward. AT 
the left end portions or the second line downward, the 
names of vehicles are shown. The second line will be taken 
as an example. This line indicates tnat a vehicle SiO is to 
be subjected to inspect on from 6 to 12 o'clock and can be 
put to practical use as a memoer of a tram after 1 2 o'clock. 
In this case, "TOKYO" is indicated on the part of this line 
of SiO which is under the hour number "12*. to show that 
the vehicle SiO is in Tokyo at this time, and that, if this 
vehicle is used as a member of a tram departing from 
Hakata or Osaka, it is necessary to send the vehicle to the 
mentioned station. The same applies to the line of a vehicle 
S20 downward. It is understood from the inaicauons 
"HAKATA" in the same window 54, line 10 oownward. in 
Fig. 2 that the venicies S 1 5 downward are in the yard in 
Hakata. 

The all tram schedule window 55 is a winoow cor- 
resoonoing to the tram instruction actor 163, and shown the 
scneouies of all tne trams. The name of the stations, Tokyo. 
Nagoya. Osaka Hirosnima and Hakata are sncwn vertically 
m the menuoneo order at tne left sioe of tne wmaow so mat 



they are soaced from their suosequem stations in prooomon 
to the actual, distances thereoetween. A lateral bar graou- 
ateo in hours in tne same way as in tne time scale in tne 
previously -described window of venicies is sncwn at the 

5 right side or eacn ci tne letters "tokyo eki" and "hakata 
eki", and one lateral line at tne ngnt side or each of the 
letters of the names of tne otner stations. 

if "auto-plan" in the menu pane 51 is selected by the 
mouth 4. the system 1 is operated to show an automatic - 

w schedule diagram generating precondition- setting wmaow in i 
the picture as a multiwindow so that the winoow overlaps 
another witn the necessary portion or the latter wmaow left 
seen from the outsiae (refer to 56 in Fig. 3). Referring to 
Fig. 3, in this parameter window 56. which corresponds to 

75 the passenger instruction actor 162. the train departure 
intervals and the starting station and terminus in a travelling 
section are prompted by "interval"" and "from" and "to", 
respectively, and the default values thereof are shown by 
the knowledge 1621 for the passenger instruction actor 

20 152, a default vaJue being selected, if necessary, by the 
mouth as in the case or "HAKATA" in the window 55. 
wnereby a new value can be inputted from the key board 3 
to enable the above-men uoneo preconditions to be set 
easily. When the setting of the preconoiuons has been 

25 completed. "Exit" in tne lower column is selected, so that 
tne system i starts automatically the generation of schedule 
diagrams. 

Fig. 4 shows the condition of the screen 5 in the midst 
of the generation or scheouie diagrams. 

30 Referertce numeral 57 denotes one or the automatically 

generated schedule diagrams of various trains. The upper- 
most portion 571 or each of the diagrams is a label of the 
tram schedule oiagram, on which a tram number H0333 is 
indicated. For example, a tram having a tram numoer X will 

35 hereinafter be called a tram X. The block below the laoel 
571 on the train schedule diagram table 57 shows the 
content of the schedule of the tram H0333. The indications 
on the second line downward on the taole are divided by 
colons, and the pan of each of these indications which is on 

40 the right side of the colon shows a value with respect to the 
relative item. The items in the content of the schedule 
diagram are the name of starting station, the name of 
terminus, the en route stop time, the platform for tram 
arrival, the name of the group of trainmen in charge of 

45 operation of the train H0333, the name of vehicles aliotea 
for the train H0333. the name of tram for connection, the 
departure time at the starting station or the yard -leaving 
time, the arrival Dme at the terminus or the yard -leaving 
time, and an average travelling speed, wmch are inoicated 

50 in the mentioned order in the downward direction. The 
lowermost portion 572 of the schedule tabie 57 is used for 
a control operation, and "exit" for displaying tne completion 
of the generation of the schedule taole. The other portions 
of this taole will be oescribed later. 

55 In tne Stage snown in Fig. a of the generation of the - 

schedule diagram, tne vehicles and trainmen have not yet 
been alloted for tne train H0333 but tne venicies S45. S55 
have already been alloted for the trams H0330. H0332, 
respectively. The train scneouie diagrams 57 of the trains 

50 H0330, H0332 are seen only in part, and the allocation or 
venicies for these trams is not understood. However, in tne 
venicie dispatcn winoow 54. tne pan of the lateral line for 
S4 5 which corresoonos to 5- 12 o'clock is thiCKer. and the 
numoer H0332 of 'J\e tram ior wnicn tne vehicle S45 has 

55 oeen alloted is indicated on this portion of tne lateral line, it 
can thereoy be ascertained tnat the venicte S45 has been 
allocated lor H0330. Similarly, the winoow 54 moicates that 
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me vemcle S55 has also been ailoted for the tram H0332. 
Bec\MQ tnese tnicker lateral tines. "TOKYO" is shown to 
moicaie tnat the ve nicies has seen transferred from Hakata 
io ToKyo. 

The tram scneduie diagrams oi ihe trams H0330. 
H0332. H0333 are shown in me tram scneouie ciagram 
wmoow 55. 

When a iact that a trainman alioied to a tram K0337 is 
not m accoroance wtin the regulations or ooes not satisfy 
the working conditions has been aetected while a tram - 
schedule diagram is automatically generated, the system l 
outputs reasons wny me trainman is problematical on a line 
immediately under the laoel on the schedule diagram 57 oi 
the tram K0337, and a correcting prompt on the following 
line, representing the light and shade in reverse, t.e., high- 
hgnung what are to be indicated, in both cases. The train- 
man instruction actor 165 places a trainman allocation win- 
aow 5S. on wnich me working plan or" all the trainmen is 
drawn, to which window me actor 165 corresponds, on 
omer windows, such as me venicle allocation wmoow 54 
and all tram schedule diagram wmoow 55 to thereby in- 
dicate the window 53 on me screen. The window 58 is 
indicated in sucn sizes and in such a position mat can 
prevent the window from overlapping me important portions 
oi the schedule taoie and diagram of the tram K0337 in 
question. In the trainman allocation window 53, the train 
K0337 m question is also indicated as the lignt and shade 
are represented in reverse, i/e., what are to be indicated are 
highlighted (refer to Fig. 5). The tram schedule table 57, 
vehicle allocation window 54. all train schedule window 55 
and. trainman allocation window 58 are moved to suitable 
positions (refer to Fig. 6) and the sizes and shapes thereof 
are changed, in accordance with me user's instructions so 
as to enable the required diagrams to be compared with 
each other easily. 

These processing operations will now be described on 
me basis of an example in whicn the problems are solved 
by the cooperation of the actors. 

The control flow of Fig. 14 for solving problems coop- 
eratively through discussions among the actors will now be 
described. 

When a schedule (for example, departure time) is 
cnanged (block 130) by an instruction actor (tor example, 
tram instruction actor), a monitor- regulating object called a 
demon, which has already been referred to in me previous 
paragraph oetecis me change of the schedule to iniorm me 
fact of the omer actors (block 13 1. The instruction actors 
whicn received the information on me change of schedule 
memorize the tact as necessary to check the same as to 
whether mere are any problems (block 132). The instruction 
actor (tor example, the trainman instruction actor) wmch has 
oeiected problems displays mem on the screen accoraing to 
me priority order to inform me same of the user (man) - 
(block 133). In a manual correction mode, the problems 
wait tne user's manual correction. When a manual correc- 
tion request is made, correction is made in accordance with 
a manual correction operation. This correction is reported - 
(block 136) to the relative object by the demon. If a 
monitoring request is made, a designated object and omer 
instruction actor whicn has detected a problem are deter- 
mined as the priority oojects to be displayed (block 137), 
and these objects are displayed in me block 133. When me 
user ignores the problems detected and displayed by the 
actor in block 133. a searcn is conaucted (block 138) to 
fino any ooject wmcn request me prooiems to oe displayed, 
sucn as an actor whicn has detected different orooiems. If 
mere is sucn an ooiect. me operation is returnee to me 
oiock 133. ano. if there is not the operation is completed. 



In an automatic correction mooe, or. when me user 
oesignates automatic correction, me actor wmcn has oe- 
iected a problem reooas (block i34) me prooiem to me 
relative actor. The collective instruction actor checks the 

5 matter as to whether a re-trial and re-reguiauon snouid oe 
oone automatically. If the automatic correction can be done, 
me re-tnaJ conditions are determined, and the operation is 
returned to the block 1 30. If the automatic correction cannot 
be done, the processing in the block 136 is oone (block 

io 135). 

Fig. 15 is a flow chart snowing me operation of me 
monitor -regulating demon. 

First, an accessed ooject and a pair of data items 
thereof are taken out (block 140). These pairs of data items 

/5 are checked (block i<n) as lo whether the accessed data 
are the data to be monitored. If the accessed data are me 
data to be monitored, me values thereof are compared with 
the old values (block 142). if the values are different, me 
aoove -mentioned pairs of oata items, old values and new 

20 values -with respect to the accessed data are informed to 
me relative instruction actor. 

When it is necessary to expand a pan of the all train - 
scneouie window 55, the pointer of the mouth is moved to 
me position near the portion to be expanded of the window 

25 as shown in Fig. 9. .The portion of the window which is 
around the pointer is therr marked with a rectangular frame 
551. The button on me mourn is then pressed, so that a 
message for requesting me displaying of an expanded win- 
dow is sent to a tram instruction actor which corresponds to 

30 me all tram scneduie window 55. As a result, the enlarged 
diagrams (refer to a zoom window 591 in Fig. 9) of the 
portion in me vicinity of the marked portion are displayed in 
rows by the all train instruction actor 163. 

Further expanding me sizes of me zoom window 59 1 

35 of Fig. 9 as shown in me enlarged diagram 59 in Fig. 10. to 
change the shape thereof, and transferring me same win- 
dow 591 to a different position become possible by sending 
expansion and transfer requesting messages to the zoom 
window 591. which is a branch of the tram instruction actor 

40 163, by the user's operation of the mouth. If the names of 
stations on these diagrams are pointed by the mouth, a 
monitonng-requesung message is outpuned into a station 
instruction actor 156, by whicn me en route stop time at 
eacn of the pointed stations are then displayed m numerical 

j$ values on me station schedule diagram wmoow 90 which 
corresponds to itself (station instruction actor 166). if the 
user carries out message passing througn me station in- 
struction actor 16 and mouth, me contents of this taole can, 
of course, be displayed in rows in the same manner as in a 

50 muitiwindow, in required sizes and snape and in a required 
position. Moreover, when the table as well as omer tables, 
such as the train scneduie taoie 57 is small, me lateral end 
is folded back to display the information is a plurality of 
lines, the taole being possible to be scroileo vertically oy me 

55 moum and keyboard. It me names of me trams on me all 
tram schedule window 55 ana zoom wmoow 59 are se- 
lected by the mouth, an en route stop time table 91 (refer to 
Fig. 11) for the selected tram can oe displayed. The sizes, 
position, shape and scrolling of the taole are in accordance 

60 with me systems of the aoove station and schedule diagram 
window. 

According to mis emoodiment, the detailed information 
on a transit scneouie wtin resoect to each tram, each 
staucn, each vehicle, all vehicles and ail trainmen can oe 
c5 Displayed at once as necessary by various means of ex- 
pression, sucn as a taole. oiagram and sentence in reauireo 
sizes, snaoe and coior m reauireo positions. Therefore, 
comparing and generally grasomg me information to imo 
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errors and designing bener scnedule can be done easily. 
This enaoles a greai increase in the reliability ana efficiency 
or the generauon ana regulation of a transit scnedule. wnicn 
is a complicated judgement business influenced by many 
factors. 

Another emoodiment of the present invention wiil now 
be a escribed witn reference to rig. 7 downward. 

Referring lo rig. 7, "vehicle" in a menu pane 51 is 
selected by a mourn. When the pointer of the moutn is men 
transferred to a position near the name of a trajn H0342, 
tne allocation of which is desired to be changed, in a 
vehicle ailocauon window 54 which corresponas to a ve- 
hicle instruction actor 164, a message for requesung the 
preparation for vehicle ailocauon change is sent to the 
vehicle instruction actor 164, ana a rectangular frame 5471, 
the width of whicn corresponds to the hours in which a 
vehicle S70 is alloted to this train is displayed (refer to the 
vemcle allocation window 54, line 8). When tne button on 
the mouth 4 is pressed during this time, a message for 
requesting the starring of determination of a vehicle to be 
aiioted to tne venicie instruction actor 164. and a transfer 
msuucuon frame, whicn has tne same sizes as the above- 
mentioned recianguiar frame, and which is orawn by black 
thicker lines so that this frame can be distinguished from tne 
aoove-mentioned frame 5471, appears, this transfer instruc- 
tion frame being moved in accordance with the movement 
oi the mouth. When the transfer instruction frame has 
transferred to an object place, the burton on the mourn is 
pressed again. Consequently, a message for requesting the 
completion of determination of the venicie to be alloted to 
tne vehicle instruction actor 164, and a vehicle ailocauon 
oiagram for tne tram (in this case, HO 34 2) moves to a 
venicie ailocauon -displaying place which corresponds to the 
place in which the burton was pressed. Namely, the vehicle 
allocation diagram ior the tram K0342 which appeared 
correspondingly to S70 in tne vehicle allocation diagram of 
Fig. 7 moves to the position corresponding to S30 in rig. 8. 
and disappears from the posiuon corresponding to S70. 
Different from the case in wnich an ordinary diagram is 
moved, the content of the scneauie is rewrinen at this time 
so that the vehicle alloteo to the train K034 2 is changed 
from S70 to S30. 

Different from the way of moving an ordinary picture, a 
venicie allocation diagram is moved to and displayed in a 
preoetermined place. Therefore, a tram ailocauon oiagram is 
not moved, across the underlines 54 1, 542 on wnich the 
ailocauon diagrams tor tne vehicles (in Fig. 8. SlO. S20, 
....) are .to be displayed. 

In this embodiment a vehicle ailocauon diagram is 
moved so mat the underline on which the ailocauon diagram 
for a venicie X is to be displayed agrees with the lower end 
of the vehicle allocation diagram for its train if the pointer of 
the moutn is on the underline on which the ailocauon 
diagram for the vehicle X is to displayed, or oerween tnis 
underline and the underline wnich is immediately above tne 
same underline. For example, when the bunon on tne 
mouth 4 is pressed wnen the pointer thereof is on tne 
underline 543 on which tne ailocauon diagram for tne 
venicie S30 is to be displayed or between this underline 
543 ana an underline 542 for the vehicle S20 in an 
example of transfer of the venicie ailocauon diagram for tne 
aoove tram K0342. the vehicle ailocauon diagram for the 
tram K034 2 moves to a position on the underline 543 for 
S30 as snown in Fig. 8. 

When tne scneauie is corrected by moving the element 
of a diagram in a venicie conoiuon wmoow 54, it is often 
desired that a vehicle to be aiioted be cnanged witnout 
cnanging the ailocauon time, if me allocation time changes 



m accordance with tne movement of the pointer of the 
mouth, an inconvenience occurs when it is oesired that tne 
allocation ume is not changed. The mouth 4 ts therefore 
proviaed with a plurality of buttons so that, when a pre- 

5 determined bunon is pressed, changing an allotea vemcie 
atone or changing both an alloned venicie and ailocauon 
ume can be oestgnated. 

A mouth 4, whicn has a single bunon. or which is 
incapable or using different buttons for aiflerent purposes for 

10 certain reasons, should be so a e signed that, wnen the 
bunon proviaed thereon is pressed, a menu having the 
items of cnanging alloned vehicles, changing tne stamng 
time of ailocauon, changing the ume of completion of ailoca- 
uon and cancellation of a change is displayed to enable the 

75 user to select one of the items or a combination of a 
plurality of items and give a necessary instrucuon. When an 
mstrucuon lor changing ume. i.e.. an instrucuon for changing 
the ume of compieuon of ailocauon is given, the right pomon 
alone of a transfer instrucuon frame becomes thick, and tne 

20 frame moves in accordance with the posiuon of the pointer 
of the mouth The vehicle allocation ume. which cor- 
responas to the posiuon in whicn the pointer is located 
when tne bunon on the mouth 4 is pressed, is then set. 

When an instruction for changing all of an alloned 

25 vehicle, ailocauon starring ume and allocation fimsnmg ume 
is given, the pointer of the mouth changes first mto a ten 
parenthesis, a left bracket or a left hook-snaped parentne- 
sis. When the bunon is pressed with me pointer fixedly 
positioned, a vehicle to be alloned ana ailocauon starting 

30 time are designated. The pointer of the mouth then cnanges 
into a right parenthesis, a right bracket or a ngnt hook- 
shaped parenthesis to enable the allocation finishing ume to 
be designated. 

When the moutn 4 is pointed to oesignate the ailoca- 

35 tion stamng and finishing ume, an ailocauon ume taoie is 
displayed in a muiti window -like panern to accurately indicate 
the starting and finishing ume in numerical values. When 
sucn a numerical value is pointed by the mouth 4 to then 
press the bunon. the vehicle allocation starling and finishing 

40 ume can be set <accuraieiy from the key board. The resul- 
tant venicie ailocauon diagram is displayed on a vehicle 
allocation window 54. 

When "trainman" in the menu pane 51 is selected by 
the mouth, a trainman ailocauon wmoow 53 ts displayed to 

45 allot the trainmen in accordance with the content thereof so 
that the trainmen and ailocauon ume can be cnanged as 
necessary. 

When "replan" in the menu pane 51 is selected by the 
mouth, the repianning by direcdy moving the diagrams and 

50 elements in the all train schedule wmoow 55 or zoom 
wmaow 53 can be done substanuaiiy in the same manner 
as in tne case of repianning of vehicles. 

Similar repianning can be done by selecting the lower 
ponion of the train scneauie diagram 57 (refer to rig. 3) by 

55 the mouth. Namely, the tram diagram, vemcle allocation 
diagram and trainman ailocauon diagram can oe amenoed 
by direcUy moving the diagrams and elements in the all 
tram schedule winaow 55 and zoom winaow 59; venicie 
allocation window 54; and trainman ailocauon wmoow. re- 

so specuvely. 

During an auiomauc or manual transit scneauie gen- 
erating and correcung operauon. a direct reoianmng opera- 
uon can also be carnea out from a wmoow, wmcn was 
selected by the system l after it oetected a problem therein 

55 and oispiay the same, for example, tne trainman ailocauon 
winaow 53 in Fig. 5. 
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The direct schedule secung and changing operations 
using diagrams, such as the all tram schedule window 55 
and zoom window 59 can also De carried in the following 
manner. First when the name or a train in the window 55 
or 59 is selected by the mouth, the travelling line cor- 
responding thereto aione becomes thick and extends from 
the starling station to the terminus thereof, and this thick 
travelling line moves in accordance with the movement of 
the pointer of the moutn. When the object time has come, 
the button on the mouth 4 is pressed. Consequently, an en 
route stop time table 91 (refer to Fig. n) for this time is 
displayed in multiwindow-like arrangement, and the • 
scnedule of the train is changed at this time, the indications 
in the windows 55, 59 being also changed in accordance 
with this changed schedule. The en route stop time is 
changed at the keyboard after a numerical value, which is 
desired to be changed, on the ume table. The en route stop 
time can also be changed in the following manner. The 
"diagram" in the lower pane of the en route stop time table 
91 is selected by the mouth 4 and the en route stop time 
which is desired to be changed is designated thereby. As a 
result, the pointer of the mouth 4 moves to a position which 
corresponds to the winoow 55 or 59, and the pomon of the 
travelling line which extenas from the stauon, the en route 
stop ume at which is desired to be changed, forward 
becomes thick. The thick travelling line moves in accor- 
dance with the movement of the pointer of the mouth, and 
the corresponding en route time is displayed on the table 
91. The indications in the aiagrams in the windows 55. or 
59. 591 are also changed. 

In this embodiment, required diagrams and tables 
among the diagrams and tables on which a transit schedule 
and various actual information thereon are expressed can 
be displayed at once as necessary to predetermined sizes 
and in a predetermined shape in a predetermined position. 
A transit schedule can be corrected and generated ac- 
curately by discussing a draft of a transit schedule while 
looking at a diagram which is suitable for the intuitrve and 
general understanding of the schedule, checking the portion 
of the schedule which requires to be changed, to directly 
designate a portion of the diagram by the mouth and move 
the same portion, changing the shape of a diagram, and 
reflecting the results of correction based on the general and 
intuitive discussion in the schedule table to display the 
results of correction at once thereon. A mouth is used 
instead of a light pen, the low handling effeciency of which 
has heretofore called in question, and the values of the 
items (corresponding to the slots in the object or frame) on 
the table are changed from the keyboard when input ting 
numerical values. This enables a numerical value inputting 
o Deration to be carried out accurately and simply as com- 
pared with a similar operation using a light pen. 

Still another embodiment of the present invention will 
now be described. 

Re/erring to Fig. 6, when the outpacing of a train and 
the ailocatian of vehicles and trainmen are generally 
cnecked with reference to the train schedule window 55. 
venicle allocation diagram 54 and trainman allocation dia- 
gram 58, it can be understood intuitively from these dia- 
grams that the outpacing of a tram and the trainman alloca- 
tion do not incluoe any errors since the diagrams are 
highlignteo with the light and snaae not in reverse. There- 
fore, the trainman allocation window 53 is put out, and the 
all train schedule window 55 is moved down to display it on 
the rignt side of the venicte allocation window 54. During an 
operation for eliminating a contradiction in the hignlighied 



venicle allocation, the diagram is displayed m this manner 
so mat a contradiction in the outpacing of a tram, wmch is 
apt to occur if the cepanure and arrival ume of a train are 
changed, can also be checked ana eliminated conveniently. 
5 Looking at both of these diagrams, the solving of a 

contradiction by replacing a tram "K0343" wmch is concur- 
rent with "KENS A" by the same type of precedent tram - 
(the name of which starts with "K") "K0342" is consider ea 
(refer to Fig. 7). 

*0 In order to correct the schedule from the vehicle al- 

location window 54 (refer to Fig. 7), "vehicle" in a menu 
pane 5i is selected by the mouth 4, and the pointer thereof 
is then moved to a position near the name of a train, the 
allocation of which is desired to be changed, in the vehicle 
j 5 allocation window 54. As a result, the name of the tram and 
an area, which corresponds to the ume to which the train is 
allotted, are enclosed with rectangular frames as shown m 
Fig. 7. When the button on the mouth 4 is then pressed, 
the schedule table for the train is selected and displayed at 
20 the foremost side of the planning pane to enable the - 
schedule correction to be done frorh this schedule table 57. 
In this embodiment, the value of a vehicie to be allotted is 
included in a menu as shown in the diagram 57, line 7. If 
any of the values is selected by the mouth 4, the allocation 
25 of a vehicie can be done. The vehicles alotted are dis- 
played in Gothic leners. (thick letters) as the values of 
"vehicle" ("S30" in Fig. 7 and "S30" in Fig. S, both of 
which are shown in the primary pane of the train scnedule 
diagram 57. line 7). During this Ume, the indication of 
30 allocation with respect to "K0342" in the vehicle allocation 
window 54 is transferred from the position (Fig. 7) of S70 to 
the position (Fig. 8) of S30 so that this indication is consis- 
tent with that of the change of content of the schedule (in 
this embodiment the change of the venicle allotted for the 
35 tram "K0432" of "S70" to "S30". If an error is found 
during the monitoring of the results of correction, a warning 
is given thereto by highlighting the same, and its causes are 
explained, a correction input being then requested (the 
portion of the window 57 in Fig. 8 in which the light and 
40 shade are represented in reverse). 

When "trainman** in the menu pane 51 is selected by 
the mouth 4 to point out by the mouth 4 a position near the 
name of the train which is desired to be allocation-changed 
while observing the condition of trainman allocation dis- 
45 played in the trainman allocation window 58 (refer to Figs. 5 
and 6), a rectangular frame appears, which encloses the 
name of the tram, in the same manner as in the case of the 
vehicle allocation window 54. When the button on the 
mouth 4 is then pressed, the schedule table 57 for the train 
50 is selected, so that changing the allocation of the trainmen 
to the tram from the train schedule taole 57 becomes 
possible. The results of this allocation change are displayed 
on a window with which the train schedule table 57 and 
trainman allocation window are associated. 
55 The opera uon of a trainman dispatch instruction actor 

will now be described. 

Fig. 16 is a processing flow chart showing an example 
of a trainman dispatch instruction actor. The processing 
operation in the block 132 in Fig. 14 will be taken as an 
50 example. 

A message sent from the demon or some other actor 
is checked (block 150) as to whether u has connection with 
the trainman dispatcn. If it is a message having connection 
with the trainman dispatch, the message is checked (block 
65 151) as to whether it can be dealt with by adding omy what 
is designated in the message to the actual trainman • 
scnedule to tnereoy cnange the same schedule. If the 
message can be oeau wun oy sucn a measure, ti is used 
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as the best measure to sei me trainman scneduie (block 
155). If tne message cannot be oealt with by such a 
measure, the message is cneck (block i 52) as to wneiher it 
can be deaJt with by correcting more portion (unlike an 
actor m a conventional system of this kina. an actor in the 
present invention is not capaole of directly changing an 
ooject wnich is managed by another actor, and, therefore, 
the whole of the trainman schedule at most) of the trainman 
schedule. If the message can be dealt witn by this measure, 
irns kind of measure having the smallest number of correc- 
tion items is useo as the best measure to set the trainman • 
scneduie (block 155). If the message cannot be dealt with 
such a measure, a measure having a comparaUvely small 
number of problems, i.e. a measure of a slightly -strained 
principle having a consioeraoly high adaptaoility is used as 
the second best measure to form a new trainman schedule 
(block 153). and the problems are reported (block 154) to 
tne relative instruction actor. 

When "repian" in the menu pane 51 is selected by the 
mouin 4 to display the all tram schedule window 55 (refer 
to, for example, Fig. 7), or a pan enlarged of the same 
window 55. tne schedule correcting and generating oper- 
ations can be carried out witn reference to the train - 
schedule tabule 57 in the same way as in the case of the 
venicle and trainman allocation windows 54, 58 even if the 
name of a train on the schedule 200m window 59 (Fig. 10 
exclusive of tne station scneduie window 90 therein) is 
selected. The results of the scneduie correcting and gen- 
erating operations are displayed in the relative windows. 
When the name of a station is selected instead of the name 
of a train in tne all tram schedule winoow 55 and schedule 
zoom window 59. me station schedule window 90 for me 
corresponding station appears, and me en route stop time 
of a tram with respect to the same siation is displayed with 
the name of me train (on the left side of the colon). 
Changing mis en route stop time enables enables me 
correction of me schedule. The results of me correction are 
oisplayed in me relative wmoows. sucn as me train - 
schedule table 57. all train schedule wmoow 55 and - 
schedule 200m window 59. 

When a problem relating to me generation and correc- 
tion of a transit schedule occurs during a transit schedule 
generating and correcting operation, me above-mentioned 
vehicle allocation window 54. trainman allocation wmoow 53 
and ail tram schedule wmoow 55 are selected automatically, 
and a scneduie correcting operation from these windows is 
started. For example, Fig. 5 shows me conoition in which 
me system 1 detects me occurrence of a problem in me 
trainman allocation during an automatic scneduie generating 
operation to disotay me trainman allocation window 53 and 
enable a scneoule correcting operation from mis wmoow to 
be started. During an automatic scneoule generaung opera- 
tion and a user's Designating operation, me automatic cor- 
rection of inconsistency witmn a predetermined range and a 
procedure of allocation aJgonsm containing few inconvenien- 
ces are earned out 

The lower pane in me train scneoule table 57 is 
selected by me mourn 4 to stan a schedule correcting 
operation from me all tram scneduie window 55 when "tram 
diagram" was selected, irom the vehicle allocation window 
54 wnen "vehicle allocation diagram" was selected, and 
from me trainman allocation wmoow 53 when "trainman 
allocation diagram" was selected. 

in tnts emboaiment. a scneduie is stuoied as a plurality 
of directly-ooservaole. general diagrams, which are dis- 
played at once in required snaoes and s»2es in required 
positions at reauireo time, are ooserveo. and me pooions of 
tne scneduie wmcn require to be cnanged are cneckea. 



When changing such portions, me relative tables are taken 
out and me symbols and numerical values therein are 
• changed to reflect me results of correction in me diagrams. 
Correction errors are automatically detected, ana a warning 

5 is given. The relative diagrams are displayed together to 
enable me collectively proper correction and generation of a 
transit schedule. 

According to me present invention oescribed above, it 
is possible to generate a transit schedule, change a transit - 

10 schedule when a delay occurs due to an accident or some 
other cause, i.e.. regulate a transit schedule, with a high 
efficiency and a high reliability, and provide a man -machine 
interface required to carry out these operations. 

75 Claims 



1. A transit schedule generating method in a transit - 
schedule generaung system provided with an information 

20 processing means and an input and output means and 
including a first actor for managing a transit scneoule for 
oojects to be transferred, and a second actor for managing 
a transit schedule for transportation mediums for transport- 
ing said objects, each actor having active knowieoge and 

25 passive knowledge, said method being characterized m mat 
said method has a step of exchanging me information 
among actors by message passing, and a step for generat- 
ing schedule data to be locally managed by me actor 
responsible lor their management, on me basis of me 

30 exchanged information. 

2. A transit schedule generating me mod according to Claim 
1. wherein said method further mcluoes me steps of watcn- 
mg me object data held by eacn actor, to oetect cnanges in 

35 said data, and sending, when changes in said data have 
been detected, the information concerning above changes. 

3. A transit schedule generating method according to Claim 
1, wherein said active knowledge includes knowieoge con- 

40 cerning me procedures or a script of each actor. 

4. A transit schedule generaung method according to Claim 
l. wherein said method has a chief -dispatcher actor tor 
regulating me communication oerween said actors on the 

j 5 basis of me messages passed by them to coordinate the 
actions of said actors. 

5. A transit schedule generating method according to Claim 
4, wnerem said collective instruction actor carries out me 

50 steps or making said actors consult eacn other by message 
passing, ano adjusting said consultation. 

6. A transit scneduie generating method accoroing to Claim 
4. wherein said collective instruction actor is aaapted to 

55 determine me priority order of said actors for disolaymg the 
information heid thereby. 

7. A transit schedule generating method according to Claim 
4, wnerem said collective instruction actor is aoapted to 

50 carry out a reasoning operation required to give instructions 
for guiding an operator or said system. 

e. A transit schedule generaung memod according to Claim 
1 or 4. wherein each of said actors has a corresponding 
55 display wmoow m which me information managed mereoy is 
indicated. 

9. a transit scneoule generating method according to claim 



9 



17 
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18 



i or 4, wherein each of said actors has the steps of 
oeiecung proolems concerning the miromauon managed 
thereby, informing said problems to a relative actors, and 
□iscussmg said relative actors as to which of said relative 
actors can oeal with said proolems by changing the in- 
formation managed thereby. 

10. A transit schedule generating method according to 
Claim 9, wnerem said relative actors display in a parallel - 
arranged state the relative information managed thereby. 

11. A transit schedule generating method according to 
Claim 1, wherein said first actor is a passenger instruction 
actor, said second actor being a train instruction actor, said 
method furtner including a trainman instruction actor and a 
collective instruction actor. 

12. A transit schedule generating method according to 
Claim 11. wnerein said method further including a vehicle 
instruction actor and a station instruction actor. 

13. A transit scneduie generating method .according to 
Claim 1. wnerein schedule taoies for. a plurality of trans- 
portation media; diagrams; which are eoited from a point of 
view different from a point of view from whicn said schedule 
taoies are edited, of plans for using transportation media 
and places of departure and arrival; and diagrams of work- 
ing plans of trainmen and otner workers, all of which 
oiagrams or pians and tables are stored in a memory, are 
indicated at once at aroitrary time in a multiwindow-like 
arrangement in one picture frame of a display unit 

14. A transit schedule generating method according to 
Claim 4. wherein, when variations occur in said schedule 
and the actual conoition of transit, the influence thereof is 
checked by said actor to amend said schedule automatically 
within a predetermined range if there are problems, pictures 
for oescnbing and giving guidance for eliminating said prob- 
lems being displayed at once as necessary. 

.15. A. transit schedule generating method according to 
Claim l, wherein a pan of an efement of said diagrams 
displayed at once in a multiwindow-like arrangement is 
designated by a mouth and moved with its sizes changed, 
whereby the generation and edition of a transit schedule are 
earned out 



16. A transit schedule generating metnod according to 
Claim 1. wherein said diagrams and tables displayed at 
once in a muluwmoow-like arrangement include diagrams 

5 and tables having a hign oegree of mutual relauviry, com- 
pared with anotner very frequently, and capade of being 
directly noticed by a man who wants to grasp or check a • 
schedule as a whole. 

W 17. A transit schedule generating method in a transit - 
schedule generating system provided with an information 
processing means and an input and output means ano 
including a first processing unit having a first actor for 
managing a transit schedule for an object to be transferred, 

j 5 and a second processing unit having a second actor tor 
managing a transit schedule for a transportation medium for 
transporting said object, eacn actor having active knowledge 
and passive knowledge, said method being cnaracterized in 
that said method has a means for exchanging the iniorma- 

20 uon held by one actor with that held by the other by 
message passing, and a means for preparing a schedule 
data to be managed by itself, on the basis of the exchanged 
inlormauon, said processing units being connected together 
by a common signal transmission line. 

25 

18. A transit schedule generating method according to claim 

17, wherein said method further has a local memory means 
for storing object data corresponding to each of said actors. 

30 19. A transit schedule generating method according to 
Claim 17, wherein said method include a third processing 
unit having a means for monitoring the object data held by 
each of said actors, to detect variations in said data, and a 
means for sending when variations in said data have been 

35 detected the information on the vanauons to each of said 
actors. 

20. A transit schedule generating method according to 
Claim 17, wherein said method further has a fourth pro- 
40 cessing unit including a collective instruction actor for regu- 
lating the information between said actors on the basis of 
the information held thereby, to give guidance to the actions 
of said actors. 

^5 



55 



50 



10 



0 193 207 




0 193 207 



lo lo 

) ) 



cn 

LO 

) 



LO 

I 



o7 











a 
















E 










C 




c 


•*-< 


c 




c 


o 


9 O 




o 




o 


a 


o 




>» —t 


«3 




CO 


-H 


-» 


~» 




o *■» 


J* 


*J 


o 


*J 


a 


*J 


a 


fcfl (0 


33 


a 


u 


a 




a 


o 


a 


en 


^> 


— H 


«-» 


a 


*J 




C si 


O 


cn 


J= 


cn 


jC 


cn 



^5" 
rv 



r i 



© O O O O O 



fr- fr- fc- 6- H 

*S S»£ SeS s*S ac US 
<<<<<< 



O C O O O O 

OOOOOOOO «r* ^ *f\iA *n wtmt\ m c 
(\ n «*mO c^ffl -(vnvr<nc c— co — 



1 

I 

LO 



CI 



0 193 207 



r 



3 

s 

s 

! 



CO 

LO 



S. 



2 



2 ii 




s 

"3- 



o 

o — « 



■5 

-g- 



a to -fi 

S3 £J 



I 

1 

c 

s 



I! 



! 



o o o o o o 



Bggseg mm o 

^ > > > > > ^°*~™ f " N ^ u * vOC ~ SD *~ 



I 
3 



0 1 93 207 



r 



LO 

) 



lO 



CnI 
LO 



-J 
o 



3 C- 









\ 


























o 






















O O 






















«- o 






















£- — 






















U"\ > 
CO U"\ 








□ 














£- CO 






















U-N > 






















P- VPs 








U 














5- C- 






















W\> 








cs 






















•H 














e— 






















vr\> 






























C 






















O 
































o 
r*-\ 




-~r w\ 
e- 








-* 










so 




W-N > 








a 














r-\ u-\ 
£- 








lo 










o 




u-\ > 








ul 










O 




a- ci 






















r- W\ 


















o 




£- — O 


















r-\ 




o > o 






















COO - 






















£- CO l 

o > o 








> 










r~\ 


— o 
o s- c- 








□ a 






















= — 














3o T 








3 3 
L. U 










o <: O > 


















O 


Z *r\ o O 








id as 














£- VTN 




















O > • 








-a -3 












CO 


"*C O Cfc. 




















o e- 


o 






c = 




E 






o 




o>tioo 




o 




3 






E 




o ' 








S3 -r-t 










*— » 


t- f \ 




CO 




I— — > 




lO 








O > i- 






O 


-> 3 




3 










CV O <r- 


0) 




CO 


CJ 














£- CV Ct- 


S 


V 




o 










o" 




o >*— • 




E 










«: 








t- o 












C 


r— 




ffl 




&- «- = 




-J 










< 








- s> o 












53 5* O 


0) 


e 




s — • 


s 






E- 


< 


>-» 


-j 


u 


a 3-j-h 


=3 




a 










3 


o 


E H U 


_J 


> 




a 1 








c 


O 




= y « 


I— 






r-\ 






Urn 






— "4 — 


a 




a> 




r*» 


CJ 


0 








a — S 










O 


a 


i- 


a 


c 




u a o 




a 


a. 






CJ 




_> 


0) 


C_ -J > o 






n 





CJ O 



; >t — - s 
: ^ s o e 
. o O = 

i j~ : » — • 

3d 
o = ~* u 



r-C CJ 

a <d 

•H C 

O O 

> O J 



d -> t- 3 



O 



o 
c 



. o o 
. O = 



'- a » -» 

O £H t> 

~ CJ CO 



-J > « 



~* C 3 t- * 



3 3 -= C 

t. a o 
2. -j > o 



3 



□ H 



-r-i 3 
3 -J 












a 
















E 








c 


c 








c 




C 


o 


a o 




o 




o 


3 


o 


o 


>>-^l 


3 












>> 


o ^ 


jx: 




o 


*J 


3 


•J 


JC 3 


cu) eg 


3 


3 


t_ 


3 




3 


o -J 


3 *J 


«n 






♦J 


3 


-> 




c to 


c 


M 








n 



c 
o 



o o o o o o 
o o o o o o 

S- 6- 6- 8- 8- 



6- «- r- 
«= <; «c 
ac: ^: u; 



> > => > 



c: 



0 193 207 



LO. 





o 




o o 




i- O 




6- — 




v» > 




so 




6- co 




u-s > 




r- u-v 








w% > 








£- nO 












6- «•% 




w-n > 


o 








<N 


w*\ > 


rsf 


r-\ trs 












vr\ 




E- 




u"\ > 




r- WN < ■ 


o 


E- © 




O > r% 


=o 


co O *- 




6- CO i 




— - o :> o 




N P-O 


u-\ O 6- P* 


iAh O > - 




vO O i 








■< o s> 


u*\ 21 tr»» O O 




r~ *r\ -tf 




(VO> I 




CO ■«* O U- 




O 6- 


o 


O > W 


E 


n r^o » 






4-1 


rz O > r- 




cvo<- 


crv £- CNf U- 


O O > — ' 


-»-» 


= T- O ■- 


<n 






\. > o 


<D 


e c ■* -h 


« -> 


h <a » 


3 


O E O 


O <-h c o © 


l- 


■*-> — 4 — * C 




aj a -c c 


C — i u « o 






o > »- •• 



u~\ O 
— 

E V < 



D. j 

o m ( 



f o < 
• C4 ( 



E 



3 O 5n — ■ — c 



O 



O e E 
O o <- 



i >* O C H 

-J -A « C_ 



' O « «3 C 



O O 

o 

o 
o >■• 

E -> *= 
C O 

c 



ft. 
i 

o 



- ■■ > O M ^ 
« E C S <-H S 

30E^H0—>>— ' 

1 > -h -H : d I- H 

=J =» J= 

U C J > 



O n d C- 



o l 
« O 



o 

O 



O x -J 
-> « 3 
O O 
a a- u 

^ o = 



O E H O 

<- c -j o 

*J — f -1 c 

3 S - = 

/— < fc- D O 



QUO 

«J U <L> 

n a O- 



□ □ 

s a 

3S S3 

•a -a 



■- . o 



□ s 



=3 

□ I 



c 

a i 



a i 



X u 




o 



o o o o o o 

>• >4 >4 >« >H 

a: X iC b£ 

O O O O O O 

e— £— f- e— e— c- 

OOOOOOOO u ~ krxwr * vrN * rx ^ r>i -~ v * J ^'^ 



o o o o o o 

« us itf ac: itf 
O O O O C O 
E- 5- 5- 6- £- 



r- r- r- 
< < ■< 
&e « afi 



^- r< n vi^%o P* ^ r ^ -vr vtn »c »— 

>>>>>>>>>>>>>>>>> 



0 193 207 




— O f*"\ GO 



o 



o * J 









a) 














E 








c 


c 




r-i 


c 




c 


a O 


o 






o 


aj 


o 




-H 




"m 


■f-t 


-J 




o 


*J 




O 


-J 


a 




u q d 


n} 




u 


a] 




a 


a ~» « 


-fcJ 




-- » 


*J 


a 


■j 


C no 


cn 




CO 


.c 





O O O O O O ( 
£— E— 6— fc— E— 6— ( 



» O wr\ 
CO «— C7 



r-\ -^x u-\ o 
E- E- E- 



CO r- 

E- E- 



O 

o 

CO 



o 

b 



r ^ 



O 6- 

o o 

SO 3D 
— E- 
» O 

-* c-» 
f*NO E- 

vo e- o 

r- vO 
E— 

o d o 
o z: «^ 

~>r E— 
i— O 

— * era 

O c- 

E W O 

=} E -r^ 

no — » = o 
a 

•H 2.-* E- 

■a o o 

r: r- 

co »*— ' s- 
>- < •« •- 
a e- « e z 

J- O <= «- 51 
*J S- « 3 O E 

< o <- c 

o — a a 
t- o = — i «- 

Ok. _> 



r- O 

> r-\ 
O — 
CO t 

> o 
o 



o o 



o — o « 

k -v t o o» . 

O « CN - 
r- S •• Oi . 

> O U> •• - 

— i C ( — I 
O <3 . 

i-H CJ-* >- 

•> a s- ~« • 

x =3 fc 

a O era a 
> a* « 



OQ 



3 -> 



□ C 



r 



v. 



o o o o o o 
«— r*\ ^ o 



T" 
LO 



CO r-r^ 



n v vn o 



r- CO r- 



u: 



0 193 207 



X 



m 

> 



r 



£ 



o 

J— i 
E- 



O 



W 3 



O 
O 



— r~ 



-3 

- O 





O 




o o 




r- o 




E— 




u-\ > 




so 




6- co 




U"N > 








6- c-~ 




> 




so 




E- -o 




u~\ > 








E— *T» 




vr> 








-J- 




*n> > 








E- r~s 




> 








E— CM 




VT\ > 




«— ir<"^- 




6- r- CO 


O 


O > r"\ 


o 


CO O «— 


rv 


C- CO I 




o > o 




c- o 


o> o e- u-\ 




6^ O > i- 


o 


O 1 




E— t*. 




<: O > 


o 


z^ou 


o 




co 










OH < 


13 


o > CJ 


E 


N*no * 


-fH 


t— i E— n-\ t— 


+J 


= O 5> r- 




r/ q f— 


a. -j- e- t\t is-, 


o 


^ o > — - 


-j 


= i- o 


to 


'€— — C 



us =- u 
. O «J 

C 



E C 
U 3} 
O E i-H 



o a- 

O r-s 
CO 



E = 
O •• 

u o 



s— s t» a t. 



. a 



-3 

a SO 



cr» 

r-\ iT\ > 
r- E- ^ 

E- »- < 

O => ' 

CC O ' 
E- CO 

- O > < 

r- o 

E— C- • 
O > < 

o o 

r- O ( 
O > 
u~» O ( 
t- u-s • 
O > 
-J O I 
E- 

O > 
r*\ O 



o 
o 



ox p 

O 



o 
o 



a fN» o 

— I Q- "*f E" C*^ 

•3 O ^ O > 

= r- O 

= ^ cn — ' 
>^ < 

a *r » s c •• 
u P ■* «-* t- a <u 

— ) «~ i<S 3 o B <— * 

«Z E S U W H -rt 
t) O a <d J= 

9 t- O C ^ ^ » 



I O 

r- 00 0 

ft) r^N 

fc- B a) *- 
> — E 



E-» S -* ■ 



> 

□ a 

= = 

I > 



□ I 



aa 



a --^ 



a 



j 



LO 

lo 
l_ 










a 














e 












c 




c 




c 


o 


a O 


o 




o 


O 


o 


c « 


( nj 




Bl 


•H 




■r-t 


>» -» 


o 




o 


4-1 


CJ 


*J 








La 


a 




a 


O -» 


35 *j en 


-» 




-j 




>j 


•J VI 


C 9) O 






Bl 








lo 



LO 



0 193 207 



r 



a. 



o 

O 



\ 



lO 

LO 

I 



I 



Si 



?I5 

































r— O 














Sr> > 














CO u> 








□ 






CO 














> 








5 




















6- r- 














U-N > 








a 














-H 






no 








"3 






wr\ > 






















c 






6-m vr\ 








o 






u-n => 






















_J 






^ 








3 




















r*\ u-\ 








o 






E— 

> 








r- 1 




cr- 


<\* v\ 








=1 






E- C4 












— T 


w\ > 








o> 






e- — co 








-J 




o 


o P» r\ 












o 


CO O r- 












r\< 


6- CO i 








"a 






O > O 








> 




r** o 

O-O h C*- iA 








s s 


nh o > <- 








o 


vO O l 










? 




< o > 












o z vrs o c_> 










a 


o 


e-i u-v 












CO 


O > 1 










-3 




CO -^o u. 














O ^ -J 












0) 


O > LJ 


o 






O 


s 


r*-.iol i o 








•— i 






CO vO 






-J 


■*-> 








r-\ 




s 




r\i o <— 


a) 








a 


cl ->f t-> cv c=-i 


E 








3 


o 


^ o s> ^ 


•fH 


= 








-•J 


S r-O 


*J 








— ( 


tn 


.-*-.=> o 


ao 


*J 






a 


cu 


E S •■ -rl 


c 


/-* 






c 


w 


u a a) *j 










a 


3 


o e o 


> 




□ 




O 


J-h C O 0J 


f- 


•r-( -a 


c 


fc. 


■•-> H ~H C 


31 




a) 




•H 




o3 33 — C 




u 


4) 




a 


C 


#-H t-t (D O 


01 


a 


c 






a> 


cl*j > a 






CO 


0) 









<n 














CN 














<v 


r^v > 




























U"\ > 














CN 












o 


e-i cv 














ir\ > 














f— U"N- — - 












o 


6- *- co 












o 


O > t^N 












00 


CO O i- 












r— 


e- co i 














o > o 












cr- 


o o 














o e- r- u-\ 












O 


fc— o > •— 














o O i 


























O 


< o > 












o 


z ^ o o 














6- wr\ -J 












r— 


O > » 














to <o fc, 














Of--* 


o 






e 




CD 




o^ 




a 




E 


-j- r-\ O i 






IU 






H H 




CM 




to 














a 






™ O i— 


a 






•H 




D. 


E— CN fc-i 


B 


V 








O *S O > — ' 














= ^ o 


*J 


-r-i 




C O 










*-> 




•r-i 


«< 




« - > o 




\ 


a s»s 6- 




B C -H 






E 


t» o 






u a <u +j 


T-< 


a 




—* c— as 


3 


O GH O 




> 






< 


O 


C *J » 


u 




JC E 




u 


~> W -H C 


a 


U 


1) 


o o 






a a jz c 


-j 




« 




o 




— « t- V o 


tn 


3 






-J 


CO 


au-j > cj 






50 



□ □ 



c c 



□ 1 

a 




c 
o 







a 












e 










c 




c 






as O 


o 




o 


3 


o 


>^ — i «j 






-rH 






O •^>-« 




o 


*J 


a 




b£ cd <a 


a 


u 


a 




a 


a *J crj 




— < 




a 




c no 






31 













r/ 

CM 








a 
o" 
ri 






V 






























5 








B 




C/ 






I 








i ■« 


CO 






1 




V 

o 















-3 

c 
o 



— w n^^so «— r^<~N-»x^or- co «— 

;>>>>>>>>>>>>>=>> >> 



"T" 



CO 



0 193 207 



LO 
LO 
I 





o 






o o 






«- o 






e-» *— 








□ 




co u-\ 




t- CO 


a 




u-\ > 


S3 ' 




vr> 












iTv r> 


=3 




NO W\ 








*0 




> 








S 




E~ ^ 


o 




> 


-<H 


o 




,J 


r> 




as 


cu 


w-\> 






r*t w\ 


o 




E— f\ 


< 




vn> => 




r~s 




a 


O 


e- Oi 




rv 


wr^ > 


a» 




r- - 


<— t 


o 


i— O 


u 


o 


O > r\ 




CO 


CO o *- 






e- CO i 


"a 




— • O => o 


> 




□ a 


r-\ 


o 6- r» »r\ 


O £- O > i~ 


e e 




O O i 


a sj 



o ««: o > 

->s- O > l 

— CO -«rO U, 
■• O E- o 

« o > u o ( 



N O - a» , 

Q.-* rvh. £ i 
O b£ O > — — < I 
= t- O -J - 

'> o M 



3 C -H 

3 o e i-h u -j 

«-» O C y <D t- 

— J 1 H H C 3 

a a jb - ■ 

a c i, a) o m 

-> a a. _» > o « 



fc. p «C *J 



-= e 

'" o 



25 

-> 6- 



. w > — ' — i E •• 

> = r- O - -» -rH — 
1 1 — ' E- £ -» JZ 

••*•=> O M \. 
IS C •• -< C E 

1 ^ a o-jh a Ji 

O = H 'J J > — 

I s -* s u a u-h-q 

• — » ^ — 4 C 33 t- « 

3 a .c = -> t- a 
; *— » u a o n a a 
o ^— — > a; > > o « * en 

> -» -h c a 3 
u o a a ^ c ^ u a 

— E=t--»— i— (Cat-* 

o •■ a a — = -» - © 

a £- o = i. 4) O a 0- 
a «— )>0«* 33 



. -2 E = -> -h ^ 



a 



DO 

5 E 

3) a 
u t, 

CD U) 

a 3) 



o 



□ i 



a S 



C 
a 

□ | 



E 



) -Ml 

I 




£4. 
<- rv 




'■§. 
rv 


















—J- 








rj 








o 








CO 


o <-, — — 






sO 



















C 








a 
















e 










c 


c 


c 


H 


c 




c 


-a 


o 


a o 


o 


-C 


o 


a 


o 




O H 




— < 


tn 


■r-i 




•H 


c 




O -»-».* 




o 


*J 


a 


«_J 


•H 


^; a 


« a a 


a 




a 




a 


a 


o -J 


a •*-» oj 




— < 




a 


-» 


u 


<-> tn 


c tn o 


<n 




wi 


JC 


to 


4-» 



x c 
a — t 



_ _ _ - - ^ ^ t- * 
-v o o aaj=s-Jt,o 
o a-oc^-u»03>aS. 



— • a 

9 




CD 
LO 



0 193 207 



> 





vr\ 


\ 














E- CN 




o 




> 




•H 


o 








r*"\ 






=1 


=3 


6- r- 




o 




> 




o 




O 






O 


CO o 








E-t CO 




3 




> 








o 




V 




r- o 




r-t 


O 


e-> o 




O 


r"\ 


> m 




--i 




O r~ 








O O I 








— O O 




> 



o 

f\ O 



o z 

CN 

— - CO 

.. o 

o 



O U= 
«— 1 — 

Ul 

o oj e 
w a o 

O O 
E- J- 



o ^ 

>AOi- 

E- m l 
> U. 

o 

o o 



O to. 

rno o 
Hnwoo 

> I <N C\ 

O f— r- CO 

CV O r- r- 

HNi- 01 ■« 

>k B O 

O -H S 

r- O »• 4-» -»-4 

E-* *- C -» 

■•> O «1 

c « w c »— < 

SJ 0) +J -H CS 
EH U 

c o a> u 



B 

JSC 

*-» h h c a u a> 



d k. a ch 



d -C C •»-» 
u u o m 



□ □ 

& B 

a a 

tu CO 

d a 

•H -H 

-a -a 
c c 



o 

a 

c 
a 

a? 

a] 



C 6-i 







E— IV 






> 


o 










f— *rv 


O 




6- «- 






> 

O 






CO o 






6- co 


.JO 




> 






o 

C- O — « 


o 




E— r~ o 


cn 






ur\ 




o — 






xO o I 












> 


iaOO w*\ 


Ci E- i- 


f— 














<c o 




-4- O O 


O 




£-» -"4- 




cn 


> • 




cn 


O to. 




o 


r"\ o 


V 




E-nu 


e cv 


> • 



rlHO t— 
*»SNO r 
E- CM *- 

a-rvf s> to, 

O U£ O — ' 
= r- O " 
n 6- «- C 



a x o » s c •• 

u <c >-* <-> (h a » 

= a o e <-h 

• • o o <-• c o 

JS E E— U +J H 

o o •• a =3 x: 

3J t, O C ^ » 

4) <_ ♦* V a. > 



y o •• 3 a — 

a o = 'H us 

a (_ *j v a. —j > 

« o a ar 

a t- O C H t- o 

*j a a. *j > 

O O 3 «0 -C C 



aa 

E E 
=1 C3 
U U 
tfl CD 
0 S) 



— ( O 



LO 

LO 

_J 




o 

O -H 



a a o 

60 « 4 (3 



o 

co ■>-< 
o ^ 



= a <-» v 

M O - 




O w ^- r o O 

^ n w cv cv (v cv w w 
ooooocoooo 

= « = « = J«S = S«= = 5*S 



c 

zj O 
o ^ 



a a 



-= o 
cn -i-i 
o -» 



o 
o 



) 

cn 
an 



CD 

u: 



0 193 207 



FIG. 


7 7 


H0243 en route stop time 


HAKATA 


: 1200 


HIROSHIMA 


: 1330 


OSAKA arrival 


: 1530 


OSAKA departure 


: 153 3 


NAGOYA 


: 1630 


TOKYO 


: 1830 


EXIT □ 


diagram □ 



0 193 207 



s 

i 

3 

LL 
UJ 

X 

u 



-co 



T 



t: 



J? cr 



3 

cr 



IS 



>a< 



in 

ID 



t-Q< 



3 



iLur 



si 
iS 




< r 

i — < 



CO 



CD 



00 





S| 




1 






—A 
1 










1 
1 

1 








2;n^ 















S3 



I 



ID 



is 



si 



0 193 207 



co 



p in 

181 



Si 



o 

CO- 



I 

o 

LU £ 
UQ 



CO 
CO— I 



CO O 
^= CO 



n 

*co 



Zj — ^ r- 
H 1 x cs S 



in 
co 

"CO 



CO 



.CO 

cc 



2LU 

< = 

CCCJ 

( — <_o 



2 = 

Su 

gat; 



go 

UJO 





_LU03Cr) 



O 

if? 
co 



CO 




.L. 



N co 



alley 




CO 



CO 



px5pG 



Q X 
UJCE X 



O 



0 1 93 207 



FIG. 14 



A TRAIN CISPATCHER ACTOR CHANGES TRAIN 5TARTING TIME 



THE DAEMON NOTIFIES THE CHANGE TO OTHER DISPATCHER 
ACTORS 



-130 
-131 



EACH DISPATCHER ACTOR MEMORIES THE 
CHANGE AND CHECKS IF THE PR03LEMS 
.ARE 0CCURE5 BY THE CHANGE? 



-132 



/THE OBJECTS SUCH AS ACTORS WHO HAVE 1 
/ DETECTED THE PROBLEMS ARE DISPLAYED 
IN THE PRIORITY CRCER. USE CAN INTER- r . 
V ACTS WITH THE OBJECTS ? /?_ 



THE PROBLEMS ARE 
NOTIFIED TO- THE 
RELEVANT ACTORS 



-134 



THE CHIEF DISPAT- 
CHER ACTOR CECKS 
IF ANOTHER ALTER- 
NATIVE SHOULD BE 
JRJED ? 



-135 



r\ rr\ 




137 



SPECIFIED OBJECT, 
OR IF NONE. THE OTHER 
ACTOR WHO WANTS TO 
DISPLAY THE PR08LEMS. 
IS GIVEN THE TOP 
PRIORITY FOR 01 SPLAY 
AND USER INTERACTION 



136 



SPECIFIED MIOI- 
FiCATION IS 
DONE AND IT IS 
NOTIFIED TO THE 
RELEVANT 
08JECTS 



ARE THERE ANY OTHER OBJECTS WHO 
WANT TO DISPLAY THE PROBLEM DETECT- 
ED 3Y THEMSELVES ? 



•138 



C END ) 
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■FIG. 15 



(start) 







FETCH THE OBJECT 
AND IT5 ITEM 
(SLOT) ACCESSED 







SHOULQ IT EE 
A DATUM TO 
BE WATCHED? 



NO 



YES 



IS ITS VALVE 
CHANGED ? 



K2 
Y£S_ 



KiO 



NOTIFY THE INFORMATION 
(e.g. THE NAME OF OBJECT 
AND ITS SLOT. NEW VALVE, 
OLD VALVE) TO THE 
RELEVANT ACTOR 



K-U3 
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FIG. 16 



'lS THE RECEIVED MESSAGE RE 
LATEO TO THE TRAINMAN DIS- 
PATCHER (IS THE OBJECT WHO 

OHAS RECEIVED THE MESSAGE) ? 



YES 



'CAN THE MESSAGE BE SUCCE- 
SSFULLY PROCESSED WITHOUT 
THE RESCHEDULING OF THE 

.TRAINMAN DISPATCH ? 



NO 



'CAN THE MESSAGE BE SUCCE- 
SSFULLY PROCESSEO THROUGH 
ANY RESCHEDULING OF THE 

.TRAINMAN DISPATCH ? 



NO 



153 ^SELECT THE PLAN, 

WHICH HAS LESS PRO- 
BLEM, AS THE' SUGGE- 
STION OF THE SCHE- 
DULE FOR TRAINMAN 
DISPATCHING 



154W 




•155 



SELECT THE PLAN, 
WHICH HAS NO PRO- 
BLEM, AS THE SCHE- 
DULE FOR TRAINMAN 
DISPATCHING 



NOTIFY THE PROBLEM 
TO THE RELEVANT 
DISPATCHER ACTOR 
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second actor for managing a transit schedule of a 
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exchanged with that held by the other to prepare 
schedule data managed by itself, on the basis of the 
exchanged data. 
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